DEUTSCHE DEMOKRATISCHt REPUBUK 



(12) Wirtschaftapatent 

ErtelH gemA* S 17 AbMU \ PatMtgewU 



PATENTSCHRIFT 

„, DD „„ 278 517 A1 

4(61) B 21 D 28/26 



P ATENTAMT In der vom An m elder elnger eichten F*ssuftQ verdffenlHcht 



(21) 


WP Bit 0 / 323 826 5 (22) 23.12.88 (44) 09.06.80 




(72) 


VEB MeMlletchtbaukombiriat. Inowueurburo. Arno-Nilzscha StraBe 43/46. Ulpiig. 7030. DD 
Angf abeit, Hans-JQrgen, Ot.-lng.; Gablsr. Klaus. DO 




(64) . 


Vofrichtung mm Lochon von Lanpliteharn in Rohra 





(65) spreizbarer Matrizeneufnahmedorn, Keilschteber, 
elastischer Schieber. Ooppelgelank. vertlkal bewegliche 
Fuhrungsplatte, fedarnde Fuhrungsplatte, kaina 
MaBabweichungen, koine Scl imUrander 
(67) Zial dor Erfindung 1st as, etna Vorrlchtung zum Lochen 
von Ungtochwn in Rohra xu entwickeln, mlt deren Einsati 
MaBabweichungen balm Lochen das Rohre* und 
Baschadigungen am MaUlzenaufnahrnedorn varmiedan 
warden, wo'jal die Schniurander nacharbeitungafrei 
ausgefuhrt sain aoHan. Dies wifd erreicht indem mittels 
vinos epretzbaren Matrizanaufnahmedornt, zu dam em 
Keilschieber gehftrt, dar an der obaran Gnindplatta 
befeatigt 1st und eln Schieber mlt eleetischen Elementen 
vom KeBtchieber in vertikaler Richtung dwchdrunssr. r.irJ, 
so daft dar elastischa Schieber mitteia ainea varbindenden 
Doppalgalanka mlt det Betatigungsstange, die durch 
Fuhrungsscheiben in der Aufnahme axial venjchiablich 
gefuhrt 1st. eina bewegliche Einheit darsteltt, wobai sich an 
derem Endo die Mitnehmerscheibe im Schiabekail 
befindat. Im Zusammemvtrken dea spreizbaren 
Matrizenaufnahmedomes mit der vertlkal bewegllchen. 
f ademd gefuhrlen Fuhrungsplatte wird nun das Lochen in 
seiner zoitlichan Abf otga raafiatert Fig. 1 
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Patentanepruche: 

1 Vorrichtung zum Lochen von lenglochern In Rohre. flekenrwelchnet dedurch, daB am hlntaren 
Ende eines Matrizenaufnahmedorns (1) eln Kellschleber (12) ongeordnet ist. vvelcher an einer 
oberen Grundplatto (1 1 » befestigt ist, der einen Schlaber (7). der mit e.nem elastiachen Element (24) 
versehen ist und der in einem FOhrungskdrper (10] gleitend gelagert Ist, In vertikalar R.chtung 
duichdringt, vvobei dorSchieber (7) mlttels Doppelgelenk (8) mit einer Befest.gungsstange (6) die 
axi* verschieblich in der FGhrung (6) der Aufnahme (17»gelagert .st.wobeiam anderan Ende der 
Betatigungsstange (5) elne Mitnehmerschelbe (4) Im Schiebekeil (3) befestigt « und e.ner 
Fuhrungsplatte (18). die mit dar Aufnahme (17) test verbunden ist, durch federnde Elemente (19 
und 20) mittels Fuhrungssaulen (21). welche in den oberen und unteren Grundplatten (9 und 1 1) 
verankertsind, mit Vorspannung gelagert ist. L »oc».^ 

2. VorrichtungnachAnspruch1,gekennzelchnetdadurch.daSlmSchleber|7)e.nGle.tstuck(26)und 

ein elastisches Element (24) angeordnet sind. . .... 

3. Vorrichtung nach Anspruch 1 , gekennzelchnet dadureh. daB das Gleitstuck (26) em elasusches 

Element Ist. 
Hierzu 2 Seiten Zeichnungen 

Anwa'ndungsg.bl8t der Erflndung 

Di. Erfinduno «nd.t Verwenduno i n der matatrvararboilendan Industrie to balapialsweise im M.l.lleichtbau. Metat.mdb.lbau. 
fur dan Gerustbau odar abac Melallgeldnderbau. 

Cherekterlstlk dar bekannton teehnl»chan Loaungen 

Fur das loeben von Bohrwandungan sind Vorrichtungen mil und ohno Gaganm.trUa bok.nnt ^L^ ^^-™' 
[Eins?aehen)h.tdurehd.noinf.chenW.^^ 

Rohrebmesuinoen und au.iil.ttfordarungen. alack elng.ach»ankt und o^enwSrtlg noeh nlchierforachl. 
FOrdaaUchenlnit Gag.nm.tri* .xisti.ren Usungan mil .uBerh..b and ^^^I^^^^ST 
SthneidsWmpal. Nacmeilig da. letitgenannton L6»ung itt dar aul retativ groB. Rohrdurchmeasar alng.schrankte 

da. Inner, des Rohrei .ingeiOhrtem Malri»n-Aulru*m.dorn.Umeln Wcntee Aufschlebw dee ttoruw eu dan 
^rjlh^hmadom ro V»hri*U.«n ^ »»<» MeBabwelchungen da. Rohr.s .uswetelchen. I.t bek««,t. den 

£^£Zhw5 an dar "L,n ntehtiu lochendan flobrw.nd.ng .in. Aul..gen,eh. vorg.s^an. Im 84n 
^1 ^™ und MaBrfrwelchungen da. Rohr.. relcMjedoch die Anordnung einer '^'r.^^^ £ 
Obelastsicherung lur dan MatrUen- Aufnehm.dom nlcht .u». Boi Abwekhungan vom Roh.-Aufl.r«kirchn»sser b™ dar 
Zd^a .t. aTna Biegebelastung do. MatrUen-Aumahmedornas aowohl balm Sprelitm des Domes vor dem „gentl.ch.n 
Sdvorgang Kur^m asser is, gegenuber dem SoHdurchmasa* ,u groB- Biebebetostung , ^gagon , «r 
SchnedricHur^wleauchinder^ 

,0 Weill - Blegebelastung In SchneWrichtung) moglieb und k.nn «., Zarsl&rung dar Schne,<to.nr,chlun 9 rOh«n. 
Bel del Erflndung 

E, 1st das Ziel der Erflndung. .in. Vorrichtung nun Loch* von Un 0 l6ch«n in Rohr. ~ «^'^^^J obBl dlo 
Mattabwelehungen bolm lochen des Rohros und BeschJdiBungen em M.tnionaufnahmedom verm.eden warden, wob.l 
Schnittr.nder nachwbellungsfrel ausgofOhrt sain sollen. 

Oailegung d.a Wasan. d.r Erflndung 

daO beim Schnitt .uttrelends Biegebelastungen. die zur Zerstorung das Matrlzenaulnahmedorns fuhren wurden, verm,aae 
warden und Innendurchrnesserinderungen des Rohres eus^glichen warrior.. Rohra chse vertaufende Langlocher 

ErtlndungsgemfiawirddeAu^ 

unter Vertendung aloes Im Innaran das Rohres befindlichen spr eizbaren 

lochande Rohr ist debel bis lum Anscnlagbund auf den Matriwnouf nehmedorn zu sch.abon , m.t be 0 mnandom Pressenvo sc 
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.rfotoi di. vwtftale Bewenung dar obaren GrundplaUa. dia miltel, KeBachiebor. Schlabor. Betadgungsttange und 

unteren GruralplflUer. befwUgt 
Aui(Qhnmgsb«UpIol 

„»,»^ U ,.»h^d»*,,l.,.n»»~.«-iW.m..^ 
d»Fuh, u ng.p.,U..8v**.™^ 

Mitnehmwachaiba 4 da. Spfebdom Im Rohr 16 geaparml. Gbeilaalunnen das SpanwTMtthaniamus durch 

Bei 2U groBen l>jrchm«as«abvveichungen del Rohres 15 waiden mogfiehe Uberlaalungen oaa opaiw™. 

al..li<cha Eto,nan.» M, dio .nr. Schiab* 7 .n fl rMdn«t im^rmtedan _ untoion 
N,chd OT Sp.nn«.d,.Sp»e«dom....Wdurehd,.K,.^a Q d«^ 

S^naidananUtahandaSchnilUblainB™ 

kann .u» diaaac antnommanodar a. B.pn.umat«ch w «» r -~ rf "?^"^ d ^^ rl l ?f 9 unE»»2 oben bewfll. de. 
MuH de. umgekahrio Vofgang ab. Oie r-iihrungaplal.e M w.,d ba, ^ tu £ Bh Z»«illon 
SpraUdcn wird im Ourchmaaser redurien - die Vo.-ichumg ist w.eder m Werkstuckeulnah.nepotmon. 
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(54) Device for Punching Oblong Holes into Tubes 

(55) Expandable die holding mandrel, wedge-shaped slide, elastic slide, double 
joint, vertically moveable guide plate, springy guide plate, no 
dimensional tolerances, no edges of cut 

(57) Goal of the invention is to develop a device to punch oblong holes into 
tubes. With the use of said device dimensional tolerances during the 
punching operation of the tube and damage to the die holding mandrel are 
avoided, whereby the edges are to be cut without any need for reworking. 
This goal is reached by means of an expandable die holding mandrel, which 
has a wedge-shaped slide, fastened to the upper base plate, and in that a 
slide with elastic elements is penetrated in the vertical direction by 
the wedge-shaped slide so that the elastic slide represents a moveable 
unit by means of a connecting double joint with the actuating rod, which 
can be moved axially in the receptacle by means of guide disks and on 
whose end is located the driving disk in the slide wedge. At this stage 
the punching operation is realized in chronological sequence through the 
interaction of the expandable die holding mandrel with the vertically 
moveable, springy guide plate. Figure 1 
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Patent Claims: 

1. Device to punch oblong holes in tubes, characterized in that on the rear end 
of a die holding mandrel (1) there is a wedge-shaped slide (12), which is 
fastened to an upper base plate (11) and which penetrates in the vertical 
direction a slide (7) , which is provided with an elastic element (24) and 
can slide in a guide body (10) , whereby the slide (7) is mounted with 
prestress by means of a double joint (8) with an attachment rod (5), which 
can be slid axially in the guide (6) of the receptacle (17) , whereby a 
driving disk (4) in the slide wedge (3) is fastened on the other end of the 
actuating rod (5) , and with a guide plate (18) , which is connected 
stationarily to the receptacle (17), by means of springy elements (19 and 
20) by means of the guide columns (21) , which are anchored in the upper and 
lower base plates (9 and 11) . 

2. Device, as claimed in claim 1, characterized in that a slipper (26) and an 
elastic element (24) are disposed in the slide (7) . 

3. Device, as claimed in claim 1, characterized in that the slipper (26) is an 
elastic element . 

2 Sheets of Drawings 



Field of Application of the Invention 

The invention is used in the metal working industry, thus, for example, in 
light metal construction, metal cabinetry, for the construction of scaffolding 
and metal railings. 

Characteristics of the Prior Art Technical Solutions 

There exist devices with and without counter dies to punch the walls of tubes. 
Punching without counter die (entering) has advantages due to the simple 
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construction of the tool, but the field of application is extremely limited to 
the dimensions of the tube and the quality requirements and has not been 
researched to date. 

To punch with a counter die there exist solutions with cutting punches that are 
disposed outside and also inside the wall of the tube. The drawback of the 
latter solution is that the field of application is limited to relatively large 
tube diameters. 

Therefore, it seems especially expedient to punch with a cutting punch, 
disposed outside the wall of the tube, and with a die holding mandrel, inserted 
into the interior of the tube. To guarantee that the tube can be readily slid 
on the die holding mandrel and to compensate for shape and dimensional 
tolerances of the tube, it is well-known to design the holding mandrel so as to 
be expandable by means of a wedge-shape slide or as a moveable lever. 

To avoid unduly high loads of bending moments on the die holding mandrel, a 
bearing surface is provided opposite the cutting punch on the outside wall of 
the tube that is not to be punched. In conjunction with the possible shape and 
dimensional tolerances of the tube, however, the arrangement of such a bearing 
surface alone is inadequate to ensure that the die holding mandrel will not be 
overloaded. In the case of deviations from the outside diameter or roundness of 
the tube, a bending load on the die holding mandrel is possible both when the 
mandrel is expanded prior to the actual cutting operation (tube diameter is too 
large compared to the desired diameter-bending load opposite the cutting 
direction) and when the cutting operation is carried out (tube diameter is too 
small compared to the desired diameter-bending load in the cutting direction) 
and can result in the destruction of the cutter. 

Goal of the Invention 

The goal of the invention is to develop a device for punching oblong holes in 
tubes. The use of this device makes it possible to avoid dimensional tolerances 
during the punching operation of the tube and damage to the die holding 
mandrel, whereby the edges are to be cut without any need for reworking. 
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Presentation of the Essence of the Invention 

The invention is based on the problem of providing a device to produce oblong 
holes in tubes, wherein the holes, even far from the end of the tube, are to be 
cut with a cutting punch and die. 

Deformations, burrs and dimensional tolerances in the cutting area of the hole 
are to be ruled out by the use of a die holding mandrel, which is expandable 
inside the tube, whereby the die holding mandrel is designed in such a manner 
that bending loads, which are generated while cutting and would result in the 
destruction of the die holding mandrel, are avoided; and changes in the inside 
diameter of the tube are compensated for. 

The invention solves the problem with a device, in which oblong holes, running 
in the longitudinal direction of the tube axis, are punched using an expandable 
die holding mandrel, which is located inside the tube. The tube to be punched 
must be slid on the die holding mandrel up to the stop collar. As the press 
feed begins, the upper base plate, which clamps the wedge-shaped, expandable 
die holding mandrel in the tube by means of a wedge-shaped slide, slide, 
actuating rod and driving disk, moves vertically. At this stage following the 
clamping and additional vertical movement of the upper base plate, the tube to 
be worked is put so as not to rotate on the prismatic bearing by means of the 
vertically moveable guide plate owing to the force of the spring elements in 
the upper guide sleeves, which act against the force of the spring elements, 
which are arranged under the guide plates. As the upper base plate continues to 
descend, the actual cutting operation begins as the cutting punch pierces the 
wall of the tube. The resulting waste from the cutting operation falls through 
openings in the die holding mandrel, slide wedge and the bearing, in order to 
be removed thereafter, for example, pneumatically. 

In the reverse order of sequence, the cutting punch is now led back and the 
tube is released from the die holding mandrel, whereby the receptacle is held 
so long on the tube by means of the spring elements until the cutting punch is 
guided out of the area of the punched oblong hole. 

After the worked tube has been removed from the die holding mandrel, the device 
is in the start position; and the sequence of operations can be repeated. 
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The construction of the device to carry out the described sequence of 
operations is realized in that the expandable die holding mandrel has a wedge 
shaped slide, which is fastened to the upper base plate, and a slide, which 
exhibits elastic elements and which is penetrated by the wedge-shaped slide in 
the vertical direction so that the elastic slide represents a vertically and 
axially moveable unit by means of a connecting double joint with the actuating 
rod, which can be slid axially in the vertically moveable receptacle with the 
aid of a moveable guide. With said unit the die holding mandrel can be clamped 
inside the tube by sliding the slide wedge, using a driving disk, which is 
located at the end of the actuating rod and which is connected stationarily to 
the slide wedge. The guide plate, which is connected stationarily to the 
receptacle, is held so as to be vertically moveable in predetermined working 
positions by means of springy elements, enclosing the guide columns. The guide 
columns are fastened in the upper and lower base plates. 

Embodiment 

The invention is explained in detail with reference to the embodiment depicted 
as a schematic drawing in Figures 1 and 2 . 

Figure 1 is a side cross sectional view of the device. 

Figure 2 is a front view of the device in the opened state (a) and in a 
position just prior to the cutting operation (b) . 

The drawings depict a practical embodiment of the invention. The device 
comprises a die holding mandrel 1 with cutting die 2, which is fastened in a 
provided recess and whose diameter can be changed through axial movement of the 
slide wedge 3. The slide wedge 3 can be moved through a T groove or a dovetail 
groove in the die holding mandrel 1. Recessed in the slide wedge 3 is a groove, 
with which a driving disk 4 of the actuating rod 5 engages. The actuating rod 5 
is guided axially by means of guide disks 6 and connected to the slide 7 by 
means of a double joint 8. The wedge shaped slide 12, fastened to the upper 
base plate 11, engages with the slide 7, guided in a guide body 10, mounted on 
the lower base plate 9. A cutting punch 13 is arranged and adjusted in such a 
manner that during the cutting operation it can be introduced into the die 2 
with the requisite cutting gap. Opposite the cutting punch 13, a bearing 14, 
serving to bear the tube 15 during the cutting operation, is mounted on the 
lower base plate 9. The bearing 14 and the die holding mandrel 1 and the slide 
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wedge 3 exhibit recesses, which serve to remove the waste 16 of the cutting 
operation. The die holding mandrel 1 is fastened in a receptacle 17, connected 
to the moveable guide plate 18. Upper stronger springs 20, guided on the guide 
bolts 21, and prestressed lower weaker springs 19, which are synchronized in 
their spring force, act on the guide plate 18. The springs 19 and 20 are 
actuated over pressure rings 22 by means of guide sleeves 23, attached to the 
upper base plate 11. The sliding wedge 3, the actuating rod 5 and the double 
joint are stabilized by means of the elastic element 24 against overloading. 

In the workpiece receiving position of the device (Figure 2, left side), the 
expanding mandrel, comprising die holding mandrel 1 and slide wedge 3, is put 
into the minimum diameter position. The springs 19 and 20 are relieved up to 
their prestress value. Between the bearing 14 and the slide wedge 3 of the 
expanding mandrel there is a distance that is larger than the wall thickness of 
the tube. Thus, the tube 15 to be punched can be slid without any difficulties 
on the expanding mandrel up to a stop collar 25 located on the same. 

In actuating the press feed, first the expanding mandrel is clamped in the tube 
15 by means of the wedge-shaped slide 12, slide 7, actuating rod 5 and driving 
disk 4. 

If the diameter of the tube 15 deviates too much, potential overloads of the 
clamping mechanism are avoided by means of elastic elements 24, arranged on the 
slide 7. 

After clamping the expanding mandrel, the force effect of the upper springs 20 
affects the descent of the moveable guide plate 18, mounted on the lower 
springs 19, together with the expanding mandrel, fastened on the receptacle 17, 
and the tube 15 that is slid on. The tube 15 is put on the prismatic bearing 14 
in the lower area of the wall of the tube, thus avoiding by means of the 
springs 19 and 20 too high a bending moment, which could result in the 
destruction of the die holding mandrel 1. 

The rest of the sequence of operations in the device is designed in such a 
manner that the cutting operation does not start with the penetration of the 
cutting punch 13 into the wall of the tube 15 until the tube comes to bear on 
the bearing 14. The waste 16 generated by the cutting operation falls through 
the openings in the die holding mandrel 1, the slide wedge 3 and the bearing 
14, and can be removed or discarded, for example, pneumatically. In the reverse 
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movement of the press feed, the operation runs in reverse. The guide plate 18 
is moved to the top as the springs 19 and 20 are relieved of stress. The 
diameter of the expanding mandrel is decreased. The device is again in the 
workpiece receiving position. 



[see source for Figures] 



TRANSPERFECTI TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
-RANKFURT 
HOUSTON 
LCNCON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORk 
PARIS 
D HILADELPHIA 
SAN DiLGC 
SAN FRANCISCO 
SEATTLF 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from German to English: 

EP 0 881 359 A1 
DD 233 607 A1 
DD 278 517 A1 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 





Signature, Notary Public 




Stamp, Notary Public 
Harris County 
Houston, TX 



3600 ONE HOUSTON CENTER. 1221 MC KINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WVm.TRANSPERFECT.COM 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record ° 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



